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PURPOSE: A robust new method of creating brain activity images by Fourier Analysis of echo-planar
imaging (EPI) time-course séries is presented.

METHOD: We use, on a 1.5-T Signa with a three-axis local gradient coil of original design, blood
oxygenation-sensitive gradient-echo (1,2) (TE= 40ms, TR < 3 sec) or spin-echo (3) (TE= 100ms, TR < 3
sec) single-shot EPI to obtain single or multi-slice (thickness = 4 to 15mm, FOV = 24cm, resolution = 64 x
64) time-course series of up to 128 sequential images. During the time course, neuronal activity is modulated
in a square wave manner by specific tasks. The hemodynamic response behaves as a low pass filter of the
square wave, causing the MR signal to approach a sinusoid at the activation frequency. The Fourier Transform
is then applied to the time response vector of each pixel, creating a series of spectral density images.

RESULTS: After the Fourier Transform is applied, a resonance peak is apparent in the the activated brain
region. The image residing at the activation frequency peak in the transformed data set clearly delineates the
periodically activated brain tissue.

CONCLUSION: Advantages of this method over simple subtraction of baseline images from activation images
include: 7. No baseline or activation period is arbitrarily chosen. 2. Many tasks, oscillated at different
frequencies, can be multiplexed into one time-course series. Different activated brain regions therefore
appear at different resonant peaks in the frequency image set. 3. Higher harmonics contain information about

the details of the time course in specific brain regions.
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